It is comparatively rare in clinical medicine to encounter a condition which can be shown to be inherited as a simple Mendelian gene. As Crew (1947) pointed out, the human subject is by no means satisfactory to study from a genetic point of view; his mate is not chosen for him, he matures slowly, he has few offspring, his chromosomes are numerous, and his mutation rate cannot be speeded up with x rays.
ANNALS OF THE RHEUMATIC DISEASES
Present Investigation I considered that it would be worth while to study the family histories of a series of rheumatoid arthritics in relation to rheumatoid arthritis and acuterheumatism. If a family history of arthritis is recorded, cases of osteo-arthritis and gout are presumably included. The former is generally attributed to a degenerative process either secondary to trauma, skeletal abnormality, or infection, or due to senile changes, though it may be argued that an inherited weakness of joint structure is present. The relationship of gouty arthritis to rheumatoid remains obscure. On the other hand, rheumatoid arthritis is an active disease process, with a tendency to exacerbations and remissions which are often spontaneous. (Hench, 1949, estimated In any investigation of this kind a certain number of cases in the families of cases and controls are inevitably missed, either through the persons being unaware of the existence of affected members in their families, or through doubt as to the exact nature of the disease. Although the Report of the Empire Rheumatism Council mentions the possibility that patients may be more likely to remember afflicted members of their families, it does not seem probable that the error from this cause is significant. Arthritis of any severity is such a striking disease that controls will probably be quite as likely as patients to know of its occurrence in their families. Acute-rheumatism is not generally connected with arthritis by the lay public, and rheumatoid arthritics are unlikely to have any special knowledge of its occurrence in their families. In the few cases recorded in grandparents very special care was taken to ensure that only true rheumatoid cases were included. Naturally many cases must have been missed, and many cases of arthritis in grandparents were mentioned in which no exact diagnosis could be made. In 33 cases occurring in families of patients and controls the diagnosis of acute rheumatism (as shown by the presence of rheumatic heart disease) or rheumatoid arthritis was checked by personal observation, either in the home or clinic. In a further 21 cases the diagnosis was confirmed by a medical practitioner with knowledge of the case. In the remaining 52 cases no such check was possible, and the patient's history (or in some cases the history of a parent) had to suffice. The question " What type of arthritis ? " was asked. Only when the patient was able to state that it was rheumatoid arthritis, and subsequent questioning made this diagnosis seem highly probable, was the case included. In the case of acute rheumatism little ambiguity is possible.
Controls.-One hundred control cases were selected, chiefly from patients admitted for treatment for traumatic conditions and for abdominal surgery. Any person who gave a history of " rheumatism ", or arthritis of any sort, was excluded. For each patient, a control was selected of the same sex, and within 5 years of the same age.
Some of the family histories of controls were not without interest. One lady, aged 37, had nursed her paternal grandfather and-her paternal grandmother who were both sufferers from rheumatoid arthritis. In spite of this family history from both sides, only one of her father's four sisters had developed rheumatoid arthritis, and no other member of the family had suffered from arthritis or acute rheumatism. Another lady, aged 35, gave a history of rheumatoid arthritis affecting her maternal grandmother; her mother's generation had escaped, but she had two brothers and two sisters affected with the disease, though she had escaped herself.
One control gave a history of rheumatoid arthritis in her mother and in one sister; another a history of rheumatoid arthritis in her grandmother and of rheumatic fever in her brother, and another of rheumatic fever in one brother and one sister. The other eighteen cases of rheumatoid arthritis or acute rheumatism recorded in the family histories of controls were scattered singly over the whole group.
One lady, aged 48, gave an entirely negative personal history. Her father, however, had had rheumatic fever and had died of rheumatic heart disease, and one brother had suffered from rheumatic fever. On closer questioning she admitted to a short attack of chorea as a girl, and an examination revealed a mitral lesion in the heart, which had previously not been suspected. She was accordingly excluded from the control group, but the case serves to show that help may be obtained from the family history when rheumatic carditis is suspected. Table I gives the incidence of acute rheumatism and rheumatoid arthritis in the families of cases and controls. A higher proportion of cases is recorded among parents, brothers, and sisters, than among more distant relatives. This is probably due to greater accuracy in the histories relating to close relations, and to the fact that a domiciliary visit may provide confirmation of a doubtful history in this group, whereas grandparents, uncles, and aunts are less readily available.
ANNALS OF THE RHEUMATIC DISEASES Analysis of Cases and Comparison with Controls
The incidence in females is greater than in males, as we should expect, and in all groups the incidence is greater in the families of patients than in those of controls. If we confine ourselves to the study of parents, brothers, and sisters only, a much higher proportion of cases is recorded and the discrepancy between patients and controls is more marked.
Of 538 members of the families of patients there were 59 (11 per cent.) affected members. Of 543 members of the families of controls there were 35 (4 6 per cent.) affected members.
Cases of acute rheumatism or rheumatoid arthritis in nephews, nieces, and sons, or daughters were of course quite often mentioned by patients, but little accuracy is possible when dealing with more distant relatives. Furthermore, a study of the younger age groups does not assist us materially. Occasional cases of acute rheumatism will be found, but not many will have had time to develop rheumatoid arthritis.
The familial incidence of rheumatoid arthritis and acute rheumatism is again demonstrated by a study of the distribution of cases among the families of patients and controls (excluding controls with negative family histories, i.e. 77 control families). Thus we have 123 families; 100 families of cases and 23 families of controls, with affected members. Among these 123 families there were 206 affected members, 106 among the families of patients and controls, and the original 100 cases. On these figures, we may conclude that we may expect a family history of rheumatoid arthritis or acute. rheumatism affecting more than two members of the family in one-third of rheumatoid arthritis patients, in one-third there will be one other affected member, and in one-third the family history will be negative.
As the proportion of affected members is higher in the families of patients in every group studied, arithmetical tests of significance were not considered to be of great importance.
It is not suggested that final conclusions have been reached, but it is hoped that the above figures may help to establish as a scientific fact that in certain families there exists an heredito-familial tendency towards the development of acute rheumatism or rheumatoid arthritis, and further investigations would be of great interest. Discussion Selye(1950) , with his conception of a " General Adaptation Syndrome ", attempts to show that a variety of diseases, including rheumatoid arthritis, arise as a result of the body's failure to adapt itself to various .stresses. Agents producing stress can act specifically, producing specific injuries, and non-specifically, producing the " Alarm Reaction " (i.e. tissue catabolism, hypoglycaemia, gastro-intestinal erosions, discharge of secretory granules from the adrenal cortex, and haemoconcentration). During the stage of resistance these manifestations disappear or are actually reversed. Should the body become incapable of further resistance a state of exhaustion is reached and these manifestations may reappear. The failure of the body to adapt itself to non-specific local or systemic injuries may result in the appearance of various stress diseases, and exactly which disease appears in a given individual is due to conditioning factors such as heredity, diet, or previous exposure to stress.
Selye's theory assumes that an individual's power of adaptation is a finite quantity greatly dependent upon genetic factors, and our present clinical observations on the heredito-familial tendency to " rheumatic " diseases in certain families accords well with this theory. We may assume, if we accept Selye's theory, that individuals in such families succumb to rheumatoid arthritis and acute ANNALS OF THE RHEUMATIC DISEASES rheumatism after exposure to " stressors " (i.e. agents producing both stress and specific actions) more easily than normal individuals through an hereditary weakness in their adaptation mechanism. Kendall, in his Heberden Oration (1951) , points out that rheumatoid arthritis "is not an endocrine disease in the usual sense of the term ". Patients with Addison's disease are not particularly liable to develop rheumatoid arthritis, and there is no evidence that cortisone is not produced in normal amounts in rheumatoid arthritics.
After discussing other possible causes, such as imbalanced production of cortisone and the amorphous fraction, or the production of a rheumatogenic agent by the adrenal cortex, Kendall tends to the view that a hypersensitivity state may underlie rheumatoid arthritis. (He later points out that rheumatoid arthritis and rheumatic fever " are not far separated in their nature and in their response to cortisone "). If the diseases are, in fact, hypersensitivity reactions to a foreign protein, cortisone might act either by modifying its rate of production, or by protecting the tissues from the effect of the products of this antigen-antibody reaction, as it has been shown to do in many other conditions. I should like to carry this line of thought a step further. We know that in certain families there exists a marked constitutional tendency towards the development of certain hypersensitivity states; asthma, hay fever, and urticaria are common examples, though of course many cases of these maladies are seen in which there is no relevant family history. In these families the effects of the products of an antigen-antibody reaction are most marked in certain tissues, the bronchial or nasal mucosa, or the skin and subcutaneous tissues, as the case may be.
May it not be that in certain families there is a constitutional tendency to react through the medium of the synovial membranes ? We might then explain the action of cortisone as modifying the effect of such a reaction. In this connection it is perhaps interesting to note that the antihistamine drugs have not proved effective in treating asthma, whereas cortisone produces a dramatic effect in most cases.
Meanwhile, from the practical point of view, a careful family history should always be taken in cases of suspected rheumatoid arthritis, especially in patients in the pre-arthritic stage when diagnosis is difficult. When several members of the family have suffered from rheumatoid arthritis or acute rheumatism, the onset of such prodromal symptoms as joint or muscle pains, migrant joint swellings, or paraesthesiae, in an individual are particularly likely to indicate the onset of rheumatoid arthritis. Such a family history may also be helpful in establishing the diagnosis in cases of suspected rheumatic carditis and valvular disease of the heart. Summary The familial incidence of rheumatoid arthritis and acute rheumatism was compared in 100 rheumatoid arthritics and 100 controls.
The incidence of these diseases was found to be more than twice as frequent
